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I^ffsf #OftS] f!)^A« 7?'<J± ( Brevibacterium 

imxmi] 7istf'*?TV i*j*mi®m&&<ovTx f uvum ) mj 2 3 3 -ehzm#T%\ 

/^y^rfcKoyt^ (E. C. 1. 4. 1. DNA 0 

16. ) §r=i- K-T 5it^PDNA 0 (it^3l ^<DDNAlSE?iJ 

ATGACCAACA TCCGCGTAGC TATOGTGGGC TACGGAAACC TGGGACGCAG CGTCGAAAAG 60 

CTTATTGCCA AGCAGCCCGA CATGGACCTT GTAGGAATCT TCTCGCGCCG GGCCACCaC 120 

GACACAAAGA CGCCAGTCTT TGATGTCGCC GACGTGGACA AGCACGCCGA CGACGTGGAC 180 

GTGCTGTTCC TGTGCATGGG CTCCGCCACC GACATCCCTG AGCAGGCACC AAAGTTCGCG 240 

CAGTTCGCCT GCACCGTAGA CACCTACGAC AACCACCGCG ACATCCCACG CCACCGCCAG 300 

GTCATGAACG AAGCCGCCAC CGCAGCCGGC AACGTTGCAC TGGTCTCTAC CGGCTGGGAT 360 

CCAGGAATGT TCTCCATCAA CCGCGTCTAC GCAGCGGCAG TCTTAGCCGA GCACCAGCAG 420 

CACACCTTCT GGGGCCCAGG TTTGTCACAG GGCCACTCCG ATGCTTTGCG ACGCATCCCT 480 

GGCGTTCAAA AGGCAGTCCA GTACACCCTC CCATCCGAAG ACGCCCTGGA AAAGGCCCGC 540 

CGCGGCGAAG CCGGCGACCT TACCGGAAAG CAAACCCACA AGCGCCAATG CTTCGTGGTT 600 

GCCGACGCGG CCGATCACGA GCGCATCGAA AACGACATCC GCACCATGCC TGATTACTTC 660 

GTTGGCTACG AAGTCGAAGT CAACITCATC GACGAAGCAA CCTTCGACGC CGAGCACACC 720 

GGCATGCCAC ACGGTGGCCA CGTGATTACC ACCGGCGACA CCGGTGGCTT CAACCACACC 780 

GTGGAATACA TCCTCAAGCT GGACCGAAAC CCAGATTTCA CCGCTTCCGC GCAGATCGCT 840 

TTCGGTCGCG CAGCTCACCG CATGAAGCAG CAGGGCCAAA GCGGAGCTTT CACCGTCCTC 900 

GAAGTTGCTC CATACCTGCT CTCCCCAGAG AACTTGGACG ATCTGATCGC ACGCGACGTC 960 

TAA 963 

C. 1. 4. 1. 16. ) ^r^-Ki-^it^DNAo 

Met Thr Asn He Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Glu Asn Asp lie Arg Thr Met 

210 215 
Val Glu Val Asn Phe He Asp Glu 
225 230 
Gly Met Pro His Gly Gly His Val 

245 

Phe Asn His Thr Val Glu Tyr He 
260 

Phe Thr Ala Ser Ala Gin lie Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 
•C/T^ftl5^7>y fcV V v&^fc Kn^f-f (e. 
c - 1- 4. 1. 16. ) ^-KI-S&fc^DNA. 

[ff#^8] *Vua-*£ % M«97fStt<^ay^s 
»*^«F**#Xtt»*ftHl^t*)!*$-&r L- y ^> 
L#>£ £ <h 5 L — y ^>o»5tfe 

[OOOl] 

t KnytH? (E. C. 1. 4. 1. 16. ) 

^DNA, &it^DNA£^tf&&;l^;*:* h\ 
^7^^ K-e»R<E»$*lfc3!l*®liB*, ROW a 

[0002] L-y^vta, ^ar$y»^Lrs6it 

[0 0 0 3] 

s ^aitfci ^ y *m&w<D&m$i£m 

5 1 -2 1 0 7 8 »^BB5 3 - 1 8 3 3^ 

6 2-8 6 9 2-SH*£«*jg) 0 feg 

6 0 9 9 7*&«, W6 0-6 2 9 9 4 *2tflL » 
MB86 2-7 9 7 8 8^«#^JS) . L*UM*fe. 

ft*ti36$nrv^*ife^ jus l - y v^os^gre 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
lie Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 

285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

[0 0 0 4] i>T y ygfrrfc Ko^f- 

H (E. C. 1.4. 1 . 16.) fira-Ki-SXe^- 
£LTtt, ay^/^fy^.^^i, (Cor 
ynebacterium glutamicum ) & 
3fe©fc©#*D&ixT!^5 (Nucleic Acids 

Research J^5 , p 3 9 1 7, 1 9 8 7 # 
M) o L^L^^b. ^l^tr^<^xy^A (Brevi 
bacterium) AA£?)£?r * / fcV y >®Tr t 
Kuy^-bf (E. C. 1. 4. 1. 1 6. ) fra-K 

[0005] 

^^ry *A*llBliufeG>v?TS / y y^ft K 
n^-j — if (E. C. 1. 4. 1. 1 6. ) £ = — K-f 

[0 0 0 6] 

hc^alt. ^ y *^B^JgfriS& u 

[000 7]K LT*£93lcj;fttf 

(1) ^HT/^f!)^I»^7^^!j 
>6*^fc KnytH?*a-KtSIWDNA ; 

(2) Sl^DNA^A^tifciM/7^ ^ K; 

(3) Mi/7X; KT^^^^n/t^y^^SB 
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So 

[0008] wT> *%w\z^r z biznmici&m-t 

a-K-f 6£fc^DNAj ttt, ^T^^JJyftJ: 

r^^'j^ftKoyt^f (e. c. i. 4. 

1. 16. ) *r3-Ki--5ae^DNA*»f*-f5t^ 

[0 0 0 9] ^7 5 / fcT* y V&Xt Knyt^a 
-Ki-sac^Sr^ODNAWrfr (»T* rftS: fABr 

ttfcai^^T«t^*i-s^it^rtB-cfc$*s % am* 

^f!)!)is'77^ ( Brevibacterium 
f l avum ) MJ-233 (FERM BP - 1 4 

97) #zv*<D&m&&im\ztem2tiz. 

* : Agfjm. ±12 ?v tr^* ^ y Wtt 

yu^fy[)A.77^AMJ-2 3 3 (FERM 
BP-1 4 9 7) ft(D&fe#±lC#&U Z<D$k&ft 

[0011] 5fe1\ ^H^/^r!) £A • 77MM J 
-2 3 3*^)**W^ftft#DNA«:ttliit5. CO 
M^DNA^l^MM, mtfKpnl, Xh 

0 I £/fH*T&fe#DNA££±lc#A?1-S 0 f^tiS 
DNAi^^D-^>^^^ #|;ttfpHSG3 

99 icjfAU * 

Toy) ^CG SC4545 (xVx!lt7-3 
y v t - ^hyn^- (Escher i 

c h i a coli Genetic StockCe 
n t e r) , h * > h 9 J— , 

^-/^^f-f (Department of Bi 

01 ogy, Yale University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

m 1 

B a DiH I 1 
Sph I 1 
Hind III 1 
N a e I 2 
[0 0 16] /jC*5, *9tf8§K;fcv>-C, S0ISilsR(cJ:5 



511-744, U. S. A. &&ftts& 

u /if* y y»r^7- -t?i&e*# 

^« tfcL - !) ^V»*tt*MS JW*CG S C 4 5 5 
8 (x^xUt7-3l) *s^*7~yt**Yylr ir 
(Escherichia coli Gene 
tic Stock Center), h * V h 

Hrzf'*4*v*J—, x^az:/<->^f^ (Depa 
rtment ol Bi o 1 ogy, Ya 1 e Un 
iversity) ;P. O. Box6666 New 
Haven, CT 06 5 1 1 -7 4 4, U. S. 

a. Qkftmm «:»bik«l. mm&mcm&-rz z t 

[0 0 12] ®h1X*te%W&&£*)'7y*^ KDNA 
UXs<?7-}) !>A • 77/<AMJ -2 3 3^?fefe^*^ 

bixSDNA»r)V£, ^HIM-CltHnrfiB/^^^-^^ 
*S Kl:»AL, :o^^7^Ki ii#JBv> 

a* k «t sjfmte&n «t 0 , s&ia l - y s»*ms 

»IfMCGSC4 5 4 53mCGSC4 5 5 8 IC 
[0 0 13] »b*t«»JHE**J:0^7^$ KDNA 
Utfx^xy £A • 77/<AMJ-2 3 3Meft&ft£ft 

7?/UMJ-2 3 3«c^fe^DNA^Jffi^KlKp 

Xh o 1 *C^»T-t6r^icJ:or^bix^^^^^ 
1. 6 k b<DDNA#W£W5:: 
[0 0 14] Z<D$) 1 . 6 k bOv^7 ^ / tf* y 

[0 0 15] 
mil 

gWfffr(0^»j? (kb) 

0.6, 1.0 

0.2, 1.4 

0. 7, 0. 9 

0. 8, 0. 3, 0. 5 
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[0017] tV)m®K<nx$£\ Ruy?** 

it. ^>^y t7 • ^U^)7A^7->' (^phag 
e) (flDNA&fcJ&BSI^H i nd III "C^fBrLT^b 
tt* #^SEE*fl<£> D N A 8f>}-<fll^- T # n — * y/W ±t? 

y^r 5 Ky/u«**»«:fflir^s*fctt, y t 

r • y»77^ 7 4 77-^ (0x17 

4phage) ODNA»^Hae IIlTSJBrL 

#«DNAj(f;i-Xtt::/7*5 WDNA»f^#$ 
<D±$ £&M»LX#.ibtz» #DNA»f)jr©*t 

lcov^tt4%#y 7? \)^T% Ky/t4HUMMK£o 

[0 0 181 — ±I2^yu^^7 t y »>A • 77/< 
AMJ - 2 3 3©»ft#DNA«r»JK»*Kp n lis* 

j&U&l. 6 k bODNAlWtfcoi^Ttt. -^co^&iajij 
£3/7*^ KpUC 1 1 8:fc<tt//£jtlipUCl 1 9 

■ 

(dideoxychain termination 
ifc> Sanger, F. et. a i . , Proc. Na 
t 1 . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 
1 9 7 7) fc«fc!>8HW-*w£tf-C**. r<7>cfc?tCL 
T*SUfc±ffi«5l. 6kbODNA»r^iiie?iJ(0 
TVy-^-f >^7l/-A<D$6i^ftgtfc^7 

TfcD, 3 2 0 j@07 ^ / - Kt$ 9 6 O^IS 
[ 0 0 1 9 1 ±E Lfc«iBR*J*<*>fiaMM§- : l fcjM" 

y * AfUP«%6#DNA^&5Mt$ 

ivfcfc«><D*4b-f, ii&/!H^ft5DNA£f&£g. 

GHxtf^r/^-^ttSlS y s t em- 1 P 1 u s 

[0 0 2 01 ±fiaofti<yu^^xy »>A -7 

7/<AMJ-2 3 3 0jfe&#DNA*>t>&&dJlS;tgi 
W<ODNABf^tt, ^r^/^y^tKnn- 



[0 0 2 1] »±K#fcLfc*£$#ftl. 6kbOD 
NAW>i-oaiS»5»lcJ:5§J»f^%ia«r@ l \z^t. * 
|6i^75/^yy»ft Ko^t- Mrn-Hi- 

^ae^^tfDNA (Ai»m as«c^7^5 

[0022] **wo^T5/hry y ^ifcrt K 

* - j* =» y w-r stta&f i #*> y * 

[0 0 2 3] *SM0Affjr*tto'T5r&#-O**. 

-2101 8 4 ^8Ucf2^tD7^ KpCRYS 

0 ;4$M¥2-2 7 6 5 7 5-@^flM;:£tt<Z):/7;i * K 
p C R Y 2 1 > pCRY2KE. pCRY2KX, pC 
RY3U pCRY3KEMpCRY3KX;W 

1 -1 9 1 6 8 6^«ICE»(D^7^^ KpCRYZ 
&tfpCRY3 ; #§PS5 8-6 7 6 7 9H§r£fe|cgatt 
OpAM3 30 ;4$BPS5 8-7 7 8 9 5 4HkfMc£4fc 
OpHMl 5 1 9 ;^I8B858- 1 9 2 9 0 0 94*flLIC 
le^WpAJ 6 5 5, pAj6HMpAJ 184 

4 ;*ftBBBg5 7-l 3 4 5 0 0»tCfMft<Z>p CG 1 
0HB85 8-3 5 1 9 7^ii:Ei^)pCG 2 ; **0I!B3 

5 7-1 8 3 7 9 9%^{ClB«(OpCG4MpCG 

[0024] t-e(»3!;*aM(i«««±-' <9 9-&X 

t^)*#*L<.«X.tf, 7*7^^KpCRY30, p 
CRY21, p C R Y 2 K Ev p C R Y 2 KE. pCR 
Y2KXv pCRY31, p C R Y 3 KE&LFp CRY 
3KX^^«^ilC^ffl^tL^ 0 

[0 0 2 5] ±fB^7^^ K^^- P CRY3 0^:19 
m-fZJf&tLXt*. 7\stf'<9T»VJ*- A*?-*- 
X ( Brevibacterium s t a t i on i 
_s_) 1F012144 (FERM BP — 25 I 5) fl» 
b^y*^ Kp BY5 0 3 dOT*^; K<7)g$^l^o 
V^XH^Bg^l -9 5 7 8 5^l>l) DNA^W 

l. mmmmxh o i -c^^^^4. okbor^ 
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flfflU ©JfS^E coRI teXVKp n 1 -?*£$z^ 

&2. lk wg&tmmz^z&fci-z 

KpHSG2 9 8 (£fififi) cDEcoRl. Kpn 1 

&&&t/sa i mmzmfr&trz tizx*)^ 

Y*<9 p C R Y 3 0 ZmM'tZ w ^ 6e 

[0 0 2 61 fcK. ±|E:/5 * 5 K-<* * (OKftm 

y «M-C5ttt a C £ iw J: *) Vx o r £ # X t 

(0 0 2 7] -fy*%. KpCRY3 0^^A»r 
K-O^AIi, ^7^;FpCRY30^JWEco 

dW- tf^-K+SJte^&StrDNAKJi- (AW 

^xT^S Kli, L-y ^>(D$4iglc»atcffl^5^ 
^-C^dM&ai:^;*^ K©~ o-c*>*>> *38»?3#e 
ll^H^r^y^^ KpCRY30-da pYt^t 
fc, KpCRY3 0-d a p YOffrfcfr&tOP 

[0 0 2 81 -^0<t 5KLTi£l££ix£^T^y fcT* y 

£fc*>#*ft*jfl^T l - y s^fcaw&icSMs <t < £M 

/l^^^fy • 7 7^AM J -2 3 3 (FERM 
BP- 1 4 9 7) , yuif/<^xy £A • 7 7/<AM 
J-2 33-AB-41 (FERM BP-149 
8) % yue/^r 'J >)A • 77/UM J - 2 3 3~A 
BT-11 (FERM BP - 1 5 0 0) „ 
f!J^A-77^AMJ-2 3 3-ABD-2 1 (FE 
RM BP- 1 4 9 9) mmifbtlZo 
[0 0 2 91 ±|SOFERM BP-1 4 9 80 

gfctt, FERM BP- 1 497^gM^tU 
DL-a-7 ^7 gift fttt £ fa left 4 £ ix fc ^- * / 
-^»fttt*^%T*>5 Oft^BSS 9-2 83 98f^ 
*8#JSD * *fc. FERMBP-1 500^)Iftll F 
E RM BP- I 4 9 7 LfcL-a-7 

me 2-5 i 9 9 8MtM <, ££>ic, ferm 

BP- 1 4 9 9 0lftttFERM BP- 1 4 9 7©I 



£g-#rC&>6 (ftBBBge 1 -1 7 7 9 9 3 

1^) o 

[0 0 3 0] ;iftbof&£&of&ic. TVfc^^y? 

A • r>*-r^^ ( Brevibacterium 
a mm o ni a g e n e s ) ATCC687 1. fp]A 
TCC 1 3 74 5, HATCC 1 3 7 4 6 ; :7V tV^ 
y- y £A • yv<y A ( Brevibacteriu 
m divar icatum ) ATCC1 4 020, :/ 
W^<^7 y £A • 7:7 1*77- * >2 A ( Brevi 
bacter iumlactofermentum ) A 

TCC1 3 86 9, ^y^^^y ^a • yjvz^iih* 

( Corynebacter ium glutamic 
urn ) AT C C 3 1 8 3 1 LTffl^5 

[oo3ii uyi/Wf y ?A - 7 

7/UMJ-2 3 3A«^>Ktt«rffllr^»&, 
Mt57 r 77,; KpBY50 2 (#1888 6 3-3 6 7 

8 7^«) <Dtz#>, mnmi&mmxb%&&& 

pBY5 0 2»*n^i^U\ ^(D^otff 
\ KpBY5 0 2^n^itTli, fclx. 

(Bad. Rev. 3 6 p. 3 6 1 ~4 0 5 (19 
7 2) #J80 „ ±12^7^5: KpBY5 0 2SrA&falC 

[0 0 3 2] IS^H^^y • 77/^MJ- 
2 3 3<0£W£*9££^§-r£«£tf>T* y 
>SM*£:0. 2-50/ig/ral) tKfixf^ 
K («&: 0. 2-5 0ng/mI)^ 
tf«FJ6C 1ml 0»JSlC/i5± 5 JC«»U 

S KtbttHttt:fi s t\ ^7,^KpBY50 2»$ 

ivci*-5ttfc»*i-s 0 :«a^7 7,^ KpB 

Y5 0 2^^^ttfc^Wtfy<^xy ^7ix . 7 7/UM 

j - 2 3 3 **a*^p>n-5. 

[00 3 3] 5\z.i,xfte>tiZ7u\fs<9 j ?» V 

A . -2 3 3 6*M«^©*WE^7^? K 

-7 • 7>n htf^icot^Tfrbft-O^ (C a I 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacter iolog 
y, 17 0 , 2796 (1988) ; 1 to, K. , N 
i sh i da, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 , 2 9 3 (1 9 8 8) #85) . 

vNA&mm^v^x&mm (satoh, y. e t 

a 1. . Journal of Industria 
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1 Microbiology, _5, 159 (199 

o) mm) ic£*)77x*h'&mAi-z>zk&~simx'h 

[0 0 3 4] a>< Ltf^ns, *&w<o. i?T 

tim&JxS. KpCRY30-da p Ytr^-fSy 
I/ !) • 77^AMJ 2 3 3-d a pY (F 
ERM P-12859) ?r^rf -5 r. £ ^T*t 6« 
10 0 3 5] ±K«>*fe"e«K«|fcUT»b*L5^r5 

/ y ygtft KDyt^i^^n^ijM 

MS. ^M/l/^/^f >>A • 7 7^AM J - 2 3 

R«itt(4, Wx.tf 

war «**^-tn^tt*»t>b<tta'& 
-*s**y*A. y >i*-*i!t#y mat*?** 

Qrai^r^, at — — ;/y #— , #D^/S*. tf* 

[0036] JMii, a* % 
%. Mic$f*u<«:2-3^i:%-T?^^ 0 

10 0 3 7] ^Oj:5^LT»bHS***Xtt*«» 

£b«:na>e># 

[0 0 3 8] L*»LT*:|6^|C«*.tf, *7u=*-*£ % 
££j*1*:La!>*C£a>e>ft*L-y i^OttK&tfSflt 



X, ?Tft9 wt*5-cfr5 0 

[0039] ttl^ *ftm<D-77 * S KtflMMHfc L ? 
*RlE4r^trW&-frL«>feix. L- y C^tfSSrSft 

[0 0 4 0] ±ffi*ttR*E»*«>^3-^a*HC, iS 

*0. 1-5. 0tI%^)«i:«w<l:^-Ct5o 

h y ^JHQ»*o««»-e*>s 

K €r ft * ft t Mt*«5t^R*P <*>&#£SM£» t//X J**S 

bxri. «^wr, y ^Sfc-Tkus* y $ 

[004 1] L-y ^VH»tt^«5V^rA 

(NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5g/ 
1 ; K 2 HP0 4 0. 5g/l ; Mg S0 4 • 7H 2 O 
0. 5g/l ; FeS0 4 • 7 H 2 O 2 0 p p m ; Mn 
S0 4 • 4-6H 2 O2 0 p pmttt^pH7. 6<A 

[0 0 4 2] *»««>L-y^»ffififefc*5l>T«6«* 

Sfi^rS^lCLX— ttiC 1-5 0% (w t/v ol), 
$ftL<«C2-20% (wt/vo I) cO|5fflrt<^»S 

30-^4 oicoia^-eii^i o-»7 2 ttmrr ? ^ 

10 0 4 3] _ttac7}$D < P^^iC J: ot«t6 L - 
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[oo44] y*mmmn* m%<om 

10 0 4 5] 

yuWrU V J* • 77/<AMJ - 2 3 3 A&tD^r 

^tfDNA (ABftf) <D*u-;y{fc 

(A) frA : 7 7^AMJ -2 3 3 (P± 

DNAOjfrfl 

Aigi& : &I&2 g, (NH 4 ) 2 S0 4 

7 g> K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 5 g. 
M g S 0 4 0 . 5g, FeS0 4 • 7 H 2 O 6 m g . M 
nS0 4 4-6H 2 06mg, g$#:n**2. 5 g> # 

/^7!)^A-77/^MJ-2 3 3 (FERM BP 

-1 4 9 7) *M&mfm»m*-?t$t#u 

Srttfl OmM NaCl - 2 0 mM h V (p 
H8. 0) - 1 mM EDTA— 2Na 1 5 ra 1 

g/m i icftsj^icsstau 3 7 < tTmfB]#iaL 

%tC#5<fc5K8sjtoU 5 0t:-C6^r^SLT^L 
ft* ~(Df8&mc, ^t©7x;-;l,/^pn^^ 

HteBtflPU M-C10^fl^/>«aLfc^ 4 ± 
&£&>bft& (5, OOOXg, 2 0#f3L 10-12 

t:) u ±raao#£#&u e*6£:J-hy *a£o. 3M 
vtrnztz. ^Sir^^y-zw^^i^^Hft-raDNA 

W7^ftt*^H, 7 0%x^/-/K*^Lfc 
JS&L*:. #e>ixfcDNAtCl OmMMJ^ifl 
(pH7. 5) -ImM EDTA«2Na^5ml 

lata*. 4tt-«»IL, 

[004 6] (B) 

±12 (A) ^"C^yhywtT/^^xU £A • 77^<AMJ 
-2 3 3OiDNA^O9 0// 1 M^lKpn I 

50unitsMK 3 7lC"e 1 l*HRtf:**^±» 
ft?t/Co :^)Kp n I 5^SDN Al:^ n-^y^^ ^ 
-pHSG3 9 9 (Sjgig J: *) rffflS) M^Kpn 
I T'WWfLtz&, $LV V&fbfe3£Lfcfc(D£jg£U 5 
OmMF^glfffi (pH7. 6), 1 OmMm^ 
W ImM ATP, 1 0 mM MgCl 2 X 



tfT 4 DNAy^-fl un i t #>£j$&£r j&AD L 
^7>^>«Sli©i^»S-efo5) , 4^1 5B$Rfl&££ 

[004 71 (C) yT;/ V Vgg^b Kp^t— 

Jzmm&&&. i-/«cfe*>^^^y tr • =»u cgsc4 

5 4 5 [fV^TS / V* »>&tT$/ h?>xy 

x7-^Sfi^i» ; a&F-fi (G e n o t y p 
e) :dapD) *5 iHJ^^ y t7^ycGSC4 

54 8 c^s^^r s y try yvn^rv?— «i 

feT^SHc ; Sfs^fS (Genotype) : dap 

[0 0 4 8] ±12 (B) ^-C#e>H^^7^^ KttK* 
fflKlto^A (Journal of Mol 
ecular Biology, 5 3 , 15 9, 197 

o) \z*v±&^i/*y tr • ^1) cgsc4 54 st* 

£»1Wr*U * »7 * = 5 OmgSr&tril 
(K 2 HP0 4 7g, KH 2 P0 4 2 g> (NH 
4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O0. 1 g. iT/U 
^-^2 0 g &t;^i6g§r»i lWMfl £tt 

usfr&c^aty tr • => y cgsc4 5 5 sw%9tn& 

fcSr^y-^V^Lfco 

[004 9] r©*JftJ:^&#«5«:»»CJ:9««e«* 
U ^i^7^^ KDNAMIIIU 

Jfl^TgUfcfcr^ 7*7^-; KpHSG 3 9 9<7)g£ 
2. 2kb©DNARfrl:iD^ ft*4. 2kbO}fA 
DNA»rJ*-#S&fc&*Lfco K£pHSG3 9 

9-d a pYi*4Lfc 

[0050] (D) ^T^/fcVyv&^h Kp^f- 
^$r^-K-r^iB^^tpDNA»r>t (Agrfr) <D? 

±12 (C) *%-C'&1f?y*lL KpHSG399-dap 

{£tZ1tMz s 7*7^^ KpUC 1 19 (£jgit J; 9 rtr 

m ^jy ^ / try y ysft Kayt^^a- K-t 

[00 5 1] ±12 (C) 3S-C^c^7^^ KpHSG 3 
99-da p Y££Jigg|g?Kp n IfeWXh o I 
WUfcfc*)*:, ^^U'pUCllQ^W^Kp 
n I, Sal I -C5)BrL£t>«>£:ft&U 5 OmM by 
^gW (pH7. 6), lOraM^KH 
A\ ImM ATP, lOmM MgCl 2 &0 { T4D 
NA!)^f-f 1 un i t^^^^JbDU (&&ft<Dm 



[oo5 2] m^tiftzfyxz kwr*jbv\ mtu* 

(Journal ofMolecular 
Biology, 5_3, 1 5 9, 1 9 7 0) \Z £ 9 gfTsB 
oi^y tr '^!)CGSC455 8*£#fME»U 
r^tr^5^5 0mgS:«tPW5»» [K 2 HP0 4 7 
g. KH 2 P0 4 2 g> (NH 4 ) 2 S0 4 lg.MgS 
0 4 • 7H 2 OO. lg, ^3-^2 0gTO^l 

e g *mm* 1 1 \zmm ^^t7t 0 

[0 0 5 3] ro«jft±o^#««r*j»jcJ: 
U i&H$£ t):/^*^ KDNASrttBU 

Sara** 



fflv^CW^fcfc::^ Z/7*S KpUCl 19(Of$ 
3. 2 k bODNAWJhcfln*, 6kb(0jf 

<D, 6kb(^DNA»f^^Jffigf*K2aSP^ 

[00 54] *fc±lB*r?»fc^7 * S Kt»nHM 

[0 0 5 5] 
1^2] 

UC 1 1 9-d a p Y 



1 

2 
2 



B a mH I 
S p h I 
Hind III 

[0056] }&<oMwmm\z&Q%fWL^vbtiz-?7 

*^ KSrpUC 1 1 9-d a pYi^Lt 
[0 0 5 7] £Jt±K£9 v>T f y y ya^t Koy 
^«ra-Ki-«e^«r*tf***3ft«l!il. 6kb 
©DNASr)f (Kpn I-Xho I mft) $r#6rt# 

[00 58] ^IfeffJ 2 
^Otft»E3»I<0*SIB»« 1 © (D) ^-C#f>Hfc^T 

*trft3#ttl. 6kb(ODNA»rjtl:o^T, %<nm. 

KpUC 1 1 8, pUC 1 1 9 (^ii 
£8) fcJflv*St?x**i/5C* u*^Ki**tt (d i d 
eoxy chain termination £) 

(Sanger, F. et a 1 . , P r o c . N a 
t. Acad. Sci. US A 7_4 , 5 4 6 3, 1 9 7 
7) (U 9 a 2 l^lfc«fe@i:^oT*3l tfc c 

[0 0 5 9] %<Dmm£$lW<0*-7^!)-7*4 s>fy 

^i-fi^l^^r-rs 3 2 oiacar ^ K-f* 9 6 

[0 0 6 0] HJfe^3 



RY3 0tf>ffr$ 

(A) 7?*^ KpBY50 3<Ogg& 
/7^U'pBY5 0 3ll ^H^/^j!)!>A.7>? 
ft-^IF012 144 (PERM BP-251 

5) frbftmztiftft+ffibi o*a?;i>y><o7j* 

- K"C*)f). $*08¥l -9 5 7 8 5^fglcf2«0£5 

[006 l]^^AM (^2g, (NH 4 ) 2 
S0 4 7 g, K 2 HPQ 4 0. 5 g> KH 2 P0 4 0. 



wmmK<o*:$£ (k b) 

4. 8 

3. 4, 1. 4 

4. 1 % 0. 7 

5g, MgS0 4 0. 5 g, FeS0 4 • 7 H 2 O 6 m 
g, MnS0 4 • 4~6H 2 06mg, g|&^**2. 
5g. *f ^K5g, Wy200Mg, &&^T 
^200ii g> iJOu^-* 2 0 g&tf^©* 11)1 
1 IC, z/U-fcV^xy *A * 7.*^-*=-* I FOl 2 1 

tLfcji#«r i o m g /m i <DWk8t\z yy^—j* 

«SS (25mMMJ^ (t Kn^^^^/i/) r^yy^ 
>\ 1 0mM<DEDTA> 5 0mM^3-^) 2 0m 

#y-SDS?£ (0. 2N NaOH, 1%(W/V) 
SDS) 4 0mI»U flK>d>fcAftL-t£&fcT 

* [5M»Bft^y l>A«at6 0ml , »»1 1. 5m 
UXB*2 8. 5ml«i) 30ml£8sflDU 

[00 6 2] &fc4&±S£8^ff \Z& U 4 1 0 # 
Bfl, 1 5, 0 0 0 X g OX&jMtCfi*!*, 

a*»ic»u ian5m is, ooox g 

15, ooo x goa*k#IKK:*>tt, ttJg^lililK 

[00 6 3] trafrttfiEKJRgL TEg%$ [ h y * 1 
OmM, EDTA 1 mM ; HC 1 l:tpH8. 0 {C§S 

2mi izmm^it. m#mtzmt*is'>j*i8m (5 

teS&tf>TE$a?j£l 0 0ml fcHMfc-fc^A 1 7 0 g 

mg/m 1 xf ^t)A 
7*n^K^imi^t t ^1. 3 9 2 g/ 
mllc^fcitfc. ^0&&£l 21CTM 2B*|B|L 11 
6, 000x g o&^#J$£frofc«> 



[0 0 6 4] /7^$ KpBY5 0 3tt#*j*J!R»ICj: 

v K^rftltS-ca^tfiOffllffi^btt* t 5 r ^ lc J: 9 , 
■fyx^ Kp BY5 0 3 ££tr#®i«£#fc 0 ^^T^ 

KpBYSO 3Sr^tf^^(C3M^-f hV 
mmttVkWSLZ OmM^frtoL*:^ 2{gft^*/- 

-2 0t:ii$|8J»SLfc o ro«i«Srl 5, 
OOOXg<DS/L>5>fSI-^tTDNA5:etp$^-«:, 
*S Kp BY 5 0 3 £5 On gt§^ 0 
I0O65J (B) K^^-pCRY30O 
ffrft 

^7^;KpHSG298 (£fgi£S) 0. 
WSa II (5un i t s) £3 7T: H$fai£££ 

y?^^; KDNA^4i:»(flt JLE (A) JS 

XVOk U/c7'7^U'pBY50 3^2m 

Xhol (lunit) £3 7 C £-C3 0#J3]£££i*\ 

0mMh!)XgI|ftpH7. 6, lOmM MgC 
l 2 , lOmM^t^K h-/K ImM AT PS 
tfT4DNAy#— t?l un i t J; 9 

&<bu 1 6t:T 1 swftiaifc.. z<Df$m&m^x 
^xiitr- 31; jmi 0 9 3>i:-fy^t^ (s*g 

[00 6 7] ^MH30M/nil 
0jrrv(U> % lOO/ig/ml (*»j»J*)<0IP 
TG (^y/oe/U-^-D-W7^M^7/V 
K) 100Mg/ral (*^»S) OX-ga 1 (5- 

^5g, NaCl 5g&l*?$IMtl K pH7. 
2) -0 3 71:1^2 4^^1, £Wtti: 

fct>4>£itftU ^^/7^$ KSrT/l^y -SDS& 
[T. Maniatis, E. F. Fr itsch, 
J. Samb rook, "Molecular clo 
ning" (198 2) P 90-9 I $&] KiOttiffl 

[0 0 6 8 J *tf>|££, /7^^ KpHSG 2 98©S 
a 1 I ^m^y^^ KpBY5 0 3f*33fc<Ofa4. 0k 
b to^>t A £ fltz -?y*% KpHSG298-or 

itmhtiit. duzm&<o*mt:mi\ i&ie (a) ^-c 

KpBY503DNA^W^Kp 
n IMEc oR 1 \ZX&mVX'&btlZ>&2. lkb 
ODNA#r#£J:I2:/7*^ KpHSG298-or i 



*x K^^-pCRY3 0^I®[Lfc tt 

[0069] mmm4 

^7^^KpCRY30-da pYOMR^D^ 

^mmi<0 (C) ^^^^7^? KpHSG3 9 
9-dapY5/i gfc#Mg*iiSKp n Ifc^tfXh o I 
M5unitsffil\ 3 7t:ri^mStf**5M»t 
fcfetf>£, Ec oR I y (^B3S J: 9 rfclfc) i M 

1 £®£*U 5 0mMhy*®fr?£ (pH7. 6) , 1 
0mMi/ft^^h-;K ImM ATP, 1 OmM 
MgC 1 2 &£XfT4 DNA!) tf 1 unit^ 
*»*r«»l (£j*£<0»£ttft»»«TfcS) , 1 2 

[0 0 7 0] :ODNA5:W^EcoRI 3un 

i t s&#V^3 7^1 v*MRfo£it#Ml,1ti><ot* 
mmWZV (B) &vnt>tl1tzfyxx KpCRY3 0 
1 fi g £0JI88*i{?E c o R I lunit 3 

7t;-Cll»l«R«s:**»il|Lfcfe^«ra^U 5 OmM 
HxSfjft ( P H7. 6), lOmM^ft^WI' 
— /K ImM ATP, lOmM M g C 1 2 *5 £t*T 
4 D A N y 33 — £ 1 u n i t <O*rt#«r«a)0L 

m&£ltit 0 Z<n7yx* Kfcffl^T. mJia^&tc^^ 

AMe^f* ytr-^ycGsc455 8^^K^* 

HP0 4 7 g> KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 
g, Mg S0 4 • 7H 2 00. 1 g, {ffrzi — J*2 0 g 
RV&Jil 6 g£3&@*l 1 icjgft*] K&ifcLfc,, 
[0 0 7 1] CO«iftJi<o^W*t:1!ttt<cJ;9tt#:*|| 
U Wi^7^; KDNAtttfflU ^7X5 
KSr»Jiail*CJ:*)9J»fU r#p-*y^m^fcK)£ 

8. 6 k b<ODNA^JtlOta;i. 6 k b 

x$ KDN A£\ 95Ss<*x&*m^xaV*mMn^ 

[0 0 7 2] ^Uf/^rU £A • 77/^AMJ - 2 3 
3 (PERM BP- 1 4 9 7) /7^^KpBY50 
2»**«r 10 0ml <0*aA*«l-C«***«JW*-C 

2 0ml O/OU^ffiMt ( 2 7 2 mM 
Sucrose, 7 mM KH 2 P 0 4 % 1 mM M 
gCl 2 ;pH7. 4) KXmfrL1Z 0 

*&m\*xiM>+ 5 m \ <D'</\<x%mm\mmu o. 

7 SmMDltemk* $l&.X'&hft.1f7y* * KDNAS 
i$50]i I t^L, &*P\£X2 0^K»fiLfc o ^ 
<'<-f*7Ktta» trffl^-C, 2 50 0iK 
2 5/i FDIC^U.^</U^^Fn^7K^lC2 0 
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#BMM8Lfc. iM3m l tf>]frfeAi£ifcl£#L3 ot; 
iCT 1 J$f$i§£&, » 1 5 u g/m 1 (*f& 

*«) £^tf ffiS A*^«*«i *■ L3Ott2-3 0 

13 (a) mic&ftoijm&M^xyyx* 

KpCRY30-dapY 



££i»;£Lfc, *<D£££TlEg53£tc:^i- 0 

10 0 7 3] 
1^3] 



E c o R I 2 
BamHI 2 
Kp n I 1 
Xhol 1 
I0 0 7 4J ±mmfmmZ*L<)ftWL'3ttt>tLZ>'77X 
U^pCRY30-dapYi^Lfc o Z-<n~7y* 

[0 0 7 5] ftfc, ^7^^ KpCRY3 0-da pY 

J 2 3 3-d a pYtt, 3E**o<KfmSClTB 1#3 

1 0 HttT : *XWI§»IBl 285 9^- (FERM P 
- 1 2 8 5 9) £ LTWKSftTl^a. 
[00 7 6] HffifflS 

y7^^KpCRY30-da p Ytf>^Jt1£ 
ift32<OAigJfcl 0 Om I £5 0 Om 1 $£*77^3|^ 

l 2 ot-ci 5^WiMlttwl:, ^ 

J 2 3 3-d a p Y*«*U 3 0t:|cr2 4^^a 

#&£'fTo£&, ffi«lCLTSI§8LfcAiSiftl 0 0ml 

$r5 0 0ml f£^77^^i:MU 120tT15 

ftRUSSSLfckOK, lml^c>3 5 0 cel 1 sOS>| 
Air 



[0077] xi-^jis^mti&xxfmmQ 
[oo7 8] mmme 

i&ifc <£»0. 4%, MT^-^l. 4%. KH 
2 P0 4 0. 05%, K 2 HP0 4 0. 05%, MgS 
0 4 ♦ 7H 2 O0. 05% x CaCl 2 - 2H 2 02p 
pm, FeS0 4 • 7H 2 02ppm, MnS0 4 • 4 
-6H 2 02ppm, ZnS0 4 •7H 2 02ppm, 
N a C I 2 p pm, ^^2 0 0)i g/l , % 
^•HCl 100/ig/K ^7®0. 1%, m 
fts^-jtO. 1%) 100ml^500ml$H^77 



8. 7. 1. 6 
7. 2, 3. 1 
1 0. 3 
10.3 

* = «M£ % &LW « P H7. 0) LfcH^l/^ 
^f!)!>A'77^A ( Brevibacterium 
flavum) MJ233-dapY (FERM P- 
1 2 8 5 9^) *(tiU SSWt^Un-^fcSg/ 

I tfJMfcfc**3fcJnijl. 3 0t:icT2BIB«ai&3t 

[0 0 7 9] (*0v=-*5%* 
7y^7A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
H P 0 4 0 . 0 5%, MgS0 4 • 7H 2 O0. 0 5 
%, F e S0 4 • 7H 2 0 2 0 p pm, Mn S0 4 - 4 
-6H 2 02 0 p pm, ^^2 0 *?T 

^•hci loong/K *f-;/Ko. 3%, 

0. 3%) <D 1 0 0 0 m 1 £ 2 1 

wictta*, &m (i 2ot, 2o»B) ttaeM* 

m*B<0 2 0m 1 £^HJLT, 000 r pm, ii 

III v vm, i%&3 31C, pH7. 6CT2 4W 

[0080] igU^Tft, 500ml miffed 

C (NH 4 ) 2 S0 4 2 g/1 ; KH 2 P0 4 0. 5 g 
/l ; KH 2 P0 4 0. 5g/l ;MgS0 4 - 7 H 2 

00. 5g/I ; FeS0 4 * 7H 2 O 2 0 p p m ; M 
nS0 4 '4-6H 2 O20ppm; 7-7 £ 1 
OO^g/1 ;pH7. 6) OlOOOral 
»«^«r 2 1 *a*»«f Ktt5&^ ^-^9g 
SrS&taLT, 0^3OOrpm, i&^fiO. lvv 
m, ill3 3t, pH7. 6(Ct2 4 *$F»fl&*££fro 

[00 8 1] »S»7«> ifrMMB (4 0 0 0 r pm, 

1. 0g/ltibofc o r<O&£&7&<0Jg3ti£5 0 0 
ml$r, B^£^*V£ift»|§ (H* S) (OfjyMC 
■ LtL-y^rtfS^ ftfttfc* 0. 5N7^ 

260mg<OL-'jv ; VJE&Sr^fCo 
[0 0 8 2] *t$fcfll£LT, FMOftfteT. ^ 

UtT/^r y ?A • 7 7^ (Brevibacter 



i um f I a v urn) MJ-2 3 3 (FERM BP 



-1497) fc#*u m&<D&mcxw&zikft&± 

[0 0 8 3] 

e^QOftS : 963 

m<n& : 

ATG ACC AAC ATC CGC GTA GCT ATC 
Met Thr Asn He Arg Val Ala lie 

1 5 
AGC GTC GAA AAG CTT ATT GCC AAG 
Ser Val Glu Lys Leu He Ala Lys 
20 

ATC TTC TCG CGC CGG GCC ACC CTC 
lie Phe Ser Arg Arg Ala Thr Leu 
35 40 
GTC GCC GAC GTG GAC AAG CAC GCC 
Val Ala Asp Val Asp Lys His Ala 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC 
Cys Met Gly Ser Ala Thr Asp He 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC 
Gin Phe Ala Cys Thr Val Asp Thr 

85 

CGC CAC CGC CAG GTC ATG AAC GAA 
Arg His Arg Gin Val Met Asn Glu 
100 

GCA CTG GTC TCT ACC GGC TGG GAT 
Ala Leu Val Ser Thr Gly Trp Asp 
115 120 
GTC TAC GCA GCG GCA GTC TTA GCC 
Val Tyr Ala Ala Ala Val Leu Ala 

130 135 
GGC CCA GGT TTG TCA CAG GGC CAC 
Gly Pro Gly Leu Ser Gin Gly His 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC 
Gly Val Gin Lys Ala Val Gin Tyr 

165 

GAA AAG GCC CGC. CGC GGC GAA GCC 
Glu Lys Ala Arg Arg Gly Glu Ala 
180 

CAC AAG CGC CAA TGC TTC GTG GTT 
His Lys Arg Gin Cys Phe Val Val 
195 200 
ATC GAA AAC GAC ATC CGC ACC ATG 



: Genomic DNA 

mm 

: MJ233 

$H8£^-ri2-J§- : peptide 
?Ffe&® : 1-963 



GTG GGC 
Val Gly 
10 

CAG CCC 
Gin Pro 

25 
GAC ACA 
Asp Thr 

GAC GAC 
Asp Asp 

CCT GAG 
Pro Glu 

TAC GAC 
Tyr Asp 
90 

GCC GCC 
Ala Ala 
105 

CCA GGA 
Pro Gly 

GAG CAC 
Glu His 

TCC GAT 
Ser Asp 

ACC CTC 
Thr Leu 
170 
GGC GAC 
Gly Asp 
185 

GCC GAC 
Ala Asp 



TAC GGA 
Tyr Gly 

GAC ATG 
Asp Met 

AAG ACG 
Lys Thr 

GTG GAC 
Val Asp 
60 

CAG GCA 
Gin Ala 

75 
AAC CAC 
Asn His 

ACC GCA 
Thr Ala 

ATG TTC 
Met Phe 

CAG CAG 
Gin Gin 
140 
GCT TTG 
Ala Leu 
155 

CCA TCC 
Pro Ser 



AAC CTG 
Asn Leu 

GAC CTT 
Asp Leu 
30 

CCA GTC 
Pro Val 

45 
GTG CTG 
Val Leu 

CCA AAG 
Pro Lys 

CGC GAC 
Arg Asp 

GCC GGC 
Ala Gly 
110 
TCC ATC 
Ser lie 
125 

CAC ACC 
His Thr 

CGA CGC 
Arg Arg 

GAA GAC 
Glu Asp 



GGA CGC 
Gly Arg 
15 

GTA GGA 
Val Gly 

TTT GAT 
Phe Asp 

TTC CTG 
Phe Leu 

TTC GOG 
Phe Ala 
80 

ATC CCA 
lie Pro 
95 

AAC GTT 
Asn Val 

AAC CGC 
Asn Arg 

TTC TGG 
Phe Trp 

ATC CCT 
He Pro 
160 
GCC CTG 
Ala Leu 
175 

CAA ACC 
Gin Thr 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



CTT ACC GGA AAG CAA ACC 576 
Leu Thr Gly Lys 
190 

GCG GCC GAT CAC GAG CGC 624 
Ala Ala Asp His Glu Arg 
205 

CCT GAT TAC TTC GTT GGC TAC GAA 672 
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lie Glu Asn Asp lie 
210 

GTC CAA GTC AAC TTC 
Val Glu Val Asn Phe 
225 

GGC ATG CCA CAC GGT 
Gly Met Pro His Gly 

245 

TTC AAC CAC ACC GTG 
Phe Asn His Thr Val 
260 

TTC ACC GCT TCC GCG 
Phe Thr Ala Ser Ala 
275 

AAG CAG CAG GGC CAA 
Lys Gin Gin Gly Gin 
290 

TAC CTG CTC TCC CCA 
Tyr Leu Leu Ser Pro 
305 
TAA 



Arg Thr Met Pro 
215 

ATC GAC GAA GCA 
lie Asp Glu Ala 
230 

GGC CAC GTG ATT 
Gly His Val He 



GAA TAC 
Glu Tyr 

CAG ATC 
Gin He 

AGC GGA 
Ser Gly 
295 
GAG AAC 
Glu Asn 
310 



ATC CTC 
lie Leu 
265 
GCT TTC 
Ala Phe 
280 

GCT TTC 

Ala Phe 

TTG GAC 
Leu Asp 



6 k b<7)DN 



Asp Tyr Phe Val Gly Tyr Glu 
220 

ACC TTC GAC GCC GAG CAC ACC 720 
Thr Phe Asp Ala Glu His Thr 
235 240 
ACC ACC GGC GAC ACC GGT GGC 768 
Thr Thr Gly Asp Thr Gly Gly 
250 255 
AAG CTG GAC CGA AAC CCA GAT 816 
Lys Leu Asp Arg Asn Pro Asp 

270 

GGT CGC GCA GCT CAC CGC ATG 864 
Gly Arg Ala Ala His Arg Met 
285 

ACC GTC CTC GAA GTT GCT CCA 912 
Thr Val Leu Glu Val Ala Pro 
300 

GAT CTG ATC GCA CGC GAC GTC 960 
Asp Leu lie Ala Arg Asp Val 
315 320 

963 

[02] 1 . 6 k bO*36WDNAWffr<D«[ 

I® 3] yk&WKZf?** KpCRY30-dapYO 



nun 



Hindlil 



BaiHl 



feel 
I 



Noel 
I 



/hoi 
i 



[@3] 



57 4/e>'JW| 

EtoRI 



EcoRI 



BomHI 



pBTS03 s* 
(2.11(b) 

Kpnl 



PHSG298 
I2.6kb) 



Xho/Joi 




Xhol 
Bam HI 
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[®2] 



Hirrflll 



BecHI 



Kpnl 
t 



feel 
I 



Sfrl 



feel 



—I 



-ii- 



(51) Int. CI. 5 
//(C 1 2N 
C 1 2 R 
(C 1 2N 
C 1 2 R 
(C 1 2 P 
C 1 2R 



15/53 

1:13) 
1/21 

1:13) 
13/08 
1:13) 



F I 



(72)&E# »jl| £Qg 
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